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2 Years After Percutaneous Coronary
Intervention to Treat Left Anterior
Descending Artery Lesions
With the T-Stenting and the
Small Protrusion Technique
Kenichi Karube, MD,* Yusuke Fujino, MD,* Toru Naganuma, MD,* Satoko Tahara, MD,* Shotaro Nakamura, MD,*
Sunao Nakamura, MD,* Antonio Colombo, MDyA 72-year-old man presented with exertionalangina 22 months after percutaneous coro-nary intervention in the proximal segment
of left anterior descending artery (LAD) and ﬁrst diag-
onal branch (D1) with the provisional T-stenting and
small protrusion (TAP) technique (Xience Prime
2.5  23 mm stent on D1, Abbott Vascular, Santa
Clara, California). Coronary angiography demon-
strated signiﬁcant in-stent restenosis of the mid-
LAD (Figure 1A).
A ﬂoppy guidewire was passed through the
lesion. Then, a balloon (Lacrosse non-slip element,
2.5  13 mm, Goodman Co. Ltd., Nagoya, Japan) was
advanced and inﬂated. After deﬂation, we removed
the balloon with some difﬁculty and observed a
deformed stent attached to it (Figure 1F). Coronary
angiography conﬁrmed removal of the D1 stent and
showed focal stenosis with probable dissection in
the D1 (Figures 1C and D). Frequency-domain optical
coherence tomography revealed intimal tears
(Figures 2Ba and 2Bc) and trails of the extracted
stent struts (Figure 2Bb) (Online Video 1). A drug-
eluting stent was successfully inserted into the D1
(Figure 1E).From the *Interventional Cardiology Unit, New Tokyo Hospital, Chiba, Ja
Raffaele Scientiﬁc Institute, Milan, Italy. The authors have reported that they
paper to disclose.To our knowledge, this is the ﬁrst report of the
extraction of a previously implanted side-branch
stent following the TAP technique. This rare compli-
cation appeared to be due to the entrapment of the
deﬂated balloon in the struts of the D1 stent pro-
truding into the LAD, secondary to the guidewire
passing through the struts. Histology of tissue
adhered to the extracted stent identiﬁed ﬁbrous
thickening of the intima and part of the media and
focal inﬂammation. The connection between the
vessel wall and the stent might have been loosened
secondary to the suppression of neointimal prolifer-
ation by everolimus and/or chronic inﬂammation.
The TAP technique is associated with favorable clin-
ical outcomes (1). However, this report suggests that
care is needed when passing a guidewire through a
lesion distal to the bifurcation previously treated with
the TAP technique, and a J-type wire should be
considered.
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FIGURE 1 Images of the Left Coronary Artery Angiogram During Percutaneous Coronary Intervention, the Extracted Stent, and
Histology of Tissue Attached to the Removed Stent
(A and B) A Lacrosse non–slip element (NSE) balloon (2.5  13 mm) was introduced into the mid–left anterior descending artery in-stent
restenosis and inﬂated. (C) A drug-eluting stent (DES) (Xience Prime, Abbott Vascular, Santa Clara, California), previously inserted in the ﬁrst
diagonal branch (D1), had disappeared. (D) Coronary angiography showed stenosis with probable dissection at the previously stented site in D1.
(E) Final coronary angiography showed an excellent result after implantation of a new DES. (F) The extracted D1 stent was attached to the
balloon. (G) Histology of the tissue adhering to the extracted stent showed ﬁbrous thickening of the intima and part of media and focal
inﬂammatory inﬁltration (lymphocytes). EVG ¼ Elastica van Gieson; HE ¼ hematoxylin and eosin.
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FIGURE 2 FD-OCT Images and Coronary Angiography of the D1
(A) Coronary angiography after extraction of the stent showed stenosis with probable dissection in the ﬁrst diagonal branch (D1). (B)
Frequency-domain optical coherence tomography (FD-OCT) demonstrated intimal tears (red arrows in a, c, and d) and trails of the extracted
stent struts (white arrows in b) (Online Video 1). There was neither signiﬁcant stenosis nor coronary dissection at the previously stented site in
D1. Letters indicate the proximal (a), middle (b,c), and distal (d) segment of previously stented site in D1. LAD ¼ left anterior descending.
J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S V O L . 8 , N O . 3 , 2 0 1 5 Karube et al.
M A R C H 2 0 1 5 : e 4 9 – 5 1 A Complication Following TAP Technique
e51RE F E RENCE1. Naganuma T, Latib A, Basavarajaiah S, et al. The
long-term clinical outcome of T-stenting and
small protrusion technique for coronary bifurca-
tion lesions. J Am Coll Cardiol Intv 2013;6:554–61.KEY WORDS FD-OCT, stent extraction, TAP
techniqueAPPENDIX For a supplemental video and
its legend, please see the online version of this
article.
